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Potassium-40 evaluation of performance 
tested bulls 
John W. Massey, Toshihiro Yamagishi , and D.W. Vogt 
Department of Animal Science, College of Agriculture 
Demand for quality beef with a minimum amount of 
fat is ever increasing. Progressive beef producers 
have been working toward a leaner beef animal for 
several years. Industry and research likewise have 
joined in this goal and have produced instruments 
which enable the producer to evaluate animals more 
objectively and accurately. 
The Whole Body Counter is one of those instru-
ments . It measures the radioactive potassium (4°K) 
present in the live animal. The amount of 4°K present 
is then used to estimate the percent lean and percent 
fat in the live animal. Potassium (4°K) is primarily 
located in the fat-free portion of the body, especially 
the muscle . 
Is 4°K safe? 
The only radiation present is that emitted by the 
animal being evaluated. The instrument produces no 
radiation, but merely acts as a counting device to 
record the natural radiation present in the animal. 
Why 4°K? 
The advantage of 4°K over other instruments is that 
the whole animal is evaluated instead of only a 
portion, such as with the scanogram. The scanogram 
estimates only back fat and loin eye area. Therefore, a 
wasty animal with excess fat in the forequarter and 
flank may not be satisfactorily evaluated by the 
scanogram. Potassium 4°K gives a more accurate 
evaluation because the entire animal's total fat and/or 
fat-free body is estimated. 
Process for evaluation 
To be evaluated, animals must be transported in a 
closed trailor or truck to the whole body counter on 
the University of Missouri-Columbia campus. Trans-
port in a covered vehicle is necessary because animals 
exposed to rain within 24 hours of counting are 
Cattle are weighed before entering the whole body 
counter. The instrument measures radioactive potassium 
present in the live animal. 
inaccurately evaluated with regard to 4°K. Feed and 
water should be withheld 15 hours before the evalu-
ation. Animals are washed at the time of evaluation. 
The counting or evaluation period for each animal 
is two minutes. The equipment and counting proce-
dure permit the evaluation of about 12 animals an 
hour. 
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Figure 1. Average change in pounds of fat-free body 
weight from 480 to 700 days of age for Angus, Polled 
Hereford, and Simmental bulls. (Missouri Performance 
Tested Bull Sale data from 1974 through 1982.) 
Estimation of pounds of fat-free 
body weight and adjustment to 
540 days of age 
Fat-free body is the total animal minus the fat and 
ruminal and intestinal content. It includes lean, bone 
and body water. 
Value of 4°K analysis in 
performance testing 
The whole body counter allows beef cattle breeders 
the opportunity to indirectly evaluate the percentage 
of lean and fat in their breeding animals. This is 
accomplished through machine measurements of 4°K 
amount and subsequent use of this measurement to 
determine percent lean and percent fat in the live 
animal. This measurement, then, affords breeders 
the opportunity to select breeding stock, in part, on 
the basis of fat-free body weight. Such information, 
of course, should be used to identify superior breed-
ing stock in conjunction with performance informa-
tion relating to other economically important traits . 
Fat-free body weight, like most other carcass 
traits, has been estimated to be highly heritable. Data 
from records of Missouri Performance-Tested Angus 
and Polled Hereford bulls indicate the heritability of 
this trait is about 60 percent (unpublished). This 
indicates 60 percent of the variation in fat-free body 
weight of those bulls is due to genetic differences. It 
also suggests selection based on individual fat-free 
body weight values will be quite successful in chang-
ing amounts of lean and fat in subsequent generation 
animals. 
In order to predict changes in performance based 
on the whole body count, refer to UMC Guide 2909, 
"Predicting inheritance of breeding herds." 
Table 1. Factors for adjusting 
fat-free body weight of bulls 
to 540 days of age 
The most desirable time to evaluate a bull is at 
about one year of age (360-440) days. However, bulls 
in the tested bull sale are evaluated up to 700 days of 
age. Therefore, to make an accurate comparison, the 
data are adjusted to 540 days (or 18 months) of age 
rather than 365 days of age. 
Age in Adjustment Factor 
Polled 
Sufficient data have been collected in the Missouri 
Performance Tested Bull Sale program to determine 
appropriate factors for the adjustment of fat-free 
body weights for differences associated with age. 
Figure 1 is based on these data and shows graphically 
the average change in pounds of fat-free body weight 
from 480 to 700 days of age for Angus, Polled 
Hereford, and Simmental bulls. 
Potassium-40 evaluations are used to determine 
percent fat-free body weight for each bull entering the 
whole body counter. Fat-free body weight for each 
bull is then obtained by multiplying the bull's fat-free 
body percent by its sale-day body weight. Adjust-
ment to 540 days of age is then made by multiplying 
the bull's fat-free body weight by the appropriate age 
adjustment factor shown in Table 1. For example, if a 
Polled Hereford bull has a fat-free body weight of 948 
pounds and is 600 days of age at sale time, his 
adjusted 540-day fat-free body weight is calculated as 
948 X 0. 9448 = 896. 
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Days 
480 
481 
482 
483 
484 
485 
486 
487 
488 
489 
490 
491 
492 
493 
494 
495 
496 
497 
498 
Angus 
1.0739 
1.0725 
1.0712 
1.0699 
1.0686 
1.0673 
1.0660 
1.0647 
1.0634 
1.0621 
1.0608 
1.0595 
1.0582 
1.0570 
1.0557 
1.0544 
1.0531 
1.0518 
1.0506 
Hereford Sim mental 
1.0620 1.0724 
1.0609 1.0711 
1.0598 1.0698 
1.0587 1.0685 
1.0576 1.0673 
1.0565 1.0660 
1.0555 1.0647 
1.0544 1.0634 
1.0533 1.0622 
1.0522 1.0609 
1.0511 1.0596 
1.0501 1.0584 
1.0490 1.0571 
1.0479 1.0558 
1.0468 1.0546 
1.0458 1.0533 
1.0447 1.0521 
1.0437 1.0508 
1.0426 1.0496 
Table 1. Factors for adjusting fat-free body weight of bulls to 540 days, cont. 
Age in Adjustment Factor Age in Adjustment Factor 
Days Angus Polled Sim mental Days Angus Polled Sim mental 
Hereford Hereford 
499 1.0493 1.0416 1.0484 551 0.9875 0.9894 0.9878 
500 1.0481 1.0405 1.0471 552 0.9864 0.9885 0.9867 
501 1.0468 1.0394 1.0459 553 0.9853 0.9875 0.9856 
502 1.0456 1.0384 1.0447 554 0.9842 0.9866 0.9845 
503 1.0443 1.0374 1.0434 555 0.9831 0.9856 0.9834 
504 1.0430 1.0363 1.0422 556 0.9820 0.9847 0.9823 
505 1.0418 1.0353 1.0410 557 0.9809 0.9837 0.9812 
506 1.0406 1.0342 1.0398 558 0.9798 0.9828 0.9801 
507 1.0393 1.0332 1.0386 559 0.9787 0.9818 0.9791 
508 1.0381 1.0321 1.0374 560 0.9776 0.9809 0.9780 
509 1.0368 1.0311 1.0362 561 0.9765 0.9800 0.9769 
510 1.0356 1.0301 1.0349 562 0.9754 0.9790 0.9758 
511 1.0344 1.0290 1.0337 563 0.9743 0.9781 0.9748 
512 1.0332 1.0280 1.0325 564 0.9732 0.9772 0.9737 
513 1.0319 1.0270 1.0313 565 0.9721 0.9763 0.9726 
514 1.0307 1.0260 1.0301 566 0.9711 0.9753 0.9716 
515 1.0295 1.0249 1.0290 567 0.9700 0.9744 0.9705 
516 1.0283 1.0239 1.0278 568 0.9689 0.9735 0.9695 
517 1.0271 1.0229 1.0266 569 0.9678 0.9726 0.9684 
518 1.0259 1.0219 1.0254 570 0.9668 0.9716 0.9673 
519 1.0247 1.0209 1.0242 571 0.9657 0.9707 0.9663 
520 1.0235 1.0198 1.0230 572 0.9646 0.9698 0.9652 
521 1.0223 1.0188 1.0218 573 0.9635 0.9689 0.9642 
522 1.0211 1.0178 1.0207 574 0.9625 0.9680 0.9631 
523 1.0199 1.0168 1.0195 575 0.9614 0.9671 0.9621 
524 1.0187 1.0158 1.0183 576 0.9604 0.9662 0.9611 
525 1.0175 1.0148 1.0172 577 0.9593 0.9652 0.9600 
526 1.0163 1.0138 1.0160 578 0.9583 0.9643 0.9590 
527 1.0151 1.0128 1.0148 579 0.9572 0.9634 0.9580 
528 1.0140 1.0118 1.0137 580 0.9562 0.9625 0.9569 
529 1.0128 1.0108 1.0125 581 0.9551 0.9616 0.9559 
530 1.0116 1.0098 1.0114 582 0.9541 0.9607 0.9549 
531 1.0104 1.0088 1.0102 583 0.9530 0.9598 0.9538 
532 1.0093 1.0078 1.0091 584 0.9520 0.9589 0.9528 
533 1.0081 1.0069 1.0079 585 0.9509 0.9581 0.9518 
534 1.0069 1.0059 1.0068 586 0.9499 0.9572 0.9509 
535 1.0058 1.0049 1.0057 587 0.9489 0.9563 0.9498 
536 1.0046 1.0039 1.0045 588 0.9478 0.9554 0.9488 
537 1.0034 1.0029 1.0034 589 0.9468 0.9545 0.9477 
538 1.0023 1.0020 1.0023 590 0.9458 0.9536 0.9467 
539 1.0012 1.0010 1.0011 591 0.9448 0.9527 0.9457 
540 1.0000 1.0000 1.0000 592 0.9437 0.9518 0.9447 
541 0.9989 0.9990 0.9989 593 0.9427 0.9510 0.9437 
542 0.9977 0.9981 0.9978 594 0.9417 0.9501 0.9427 
543 0.9966 0.9971 0.9966 595 0.9407 0.9492 0.9417 
544 0.9954 0.9961 0.9955 596 0.9397 0.9483 0.9407 
545 0.9943 0.9952 0.9944 597 0.9387 0.9475 0.9397 
546 0.9932 0.9942 0.9933 598 0.9377 0.9466 0.9387 
547 0.9920 0.9932 0.9922 599 0.9366 0.9457 0.9377 
548 0.9909 0.9923 0.9911 600 0.9356 0.9448 0.9368 
549 0.9898 0.9913 0.9900 601 0.9346 0.9440 0.9358 
550 0.9887 0.9904 0.9889 602 0.9336 0.9431 0.9348 
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Table 1. Factors for adjusting fat-free body weight of bulls to 540 days, cont. 
Age in Adjustment Factor Age in Adjustment Factor 
Days Angus Polled Simmental Days Angus Polled Simmental 
Hereford Hereford 
603 0.9326 0.9422 0.9338 652 0.8862 0.9017 0.8881 
604 0.9316 0.9414 0.9328 653 0.8853 0.9009 0.8872 
605 0.9307 0.9405 0.9318 654 0.8844 0.9002 0.8863 
606 0.9297 0.9397 0.9309 655 0.8835 0.8994 0.8854 
607 0.9287 0.9388 0.9299 656 0.8826 0.8986 0.8845 
608 0.9277 0.9379 0.9289 657 0.8817 0.8978 0.8837 
609 0.9267 0.9371 0.9279 658 0.8808 0.8970 0.8828 
610 0.9257 0.9362 0.9270 659 0.8800 0.8962 0.8819 
611 0.9247 0.9354 0.9260 660 0.8791 0.8954 0.8810 
612 0.9238 0.9345 0.9250 661 0.8782 0.8947 0.8802 
613 0.9228 0.9337 0.9241 662 0.8773 0.8939 0.8793 
614 0.9218 0.9328 0.9231 663 0.8764 0.8931 0.8784 
615 0.9208 0.9320 0.9222 664 0.8755 0.8923 0.8775 
616 0.9199 0.9311 0.9212 665 0.8747 0.8916 0.8767 
617 0.9189 0.9303 0.9203 666 0.8738 0.8908 0.8758 
618 0.9179 0.9295 0.9193 667 0.8729 0.8900 0.8750 
619 0.9170 0.9286 0.9184 668 0.8720 0.8892 0.8741 
620 0.9160 0.9278 0.9174 669 0.8712 0.8885 0.8732 
621 0.9150 0.9269 0.9165 670 0.8703 0.8877 0.8724 
622 0.9141 0.9261 0.9155 671 0.8694 0.8869 0.8715 
623 0.9131 0.9253 0.9146 672 0.8686 0.8862 0.8707 
624 0.9122 0.9244 0.9136 673 0.8677 0.8854 0.8698 
625 0.9112 0.9236 0.9127 674 0.8668 0.8847 0.8690 
626 0.9103 0.9228 0.9118 675 0.8660 0.8839 0.8681 
627 0.9093 0.9220 0.9108 676 0.8651 0.8831 0.8673 
628 0.9084 0.9211 0.9099 677 0.8643 0.8824 0.8664 
629 0.9074 0.9203 0.9090 678 0.8634 0.8816 0.8656 
630 0.9065 0.9195 0.9080 679 0.8626 0.8809 0.8647 
631 0.9055 0.9187 0.9071 680 0.8617 0.8801 0.8639 
632 0.9046 0.9178 0.9062 681 0.8609 0.8794 0.8631 
633 0.9037 0.9170 0.9053 682 0.8600 0.8786 0.8622 
634 0.9027 0.9162 0.9043 683 0.8592 0.8779 0.8614 
635 0.9018 0.9154 0.9034 684 0.8583 0.8771 0.8606 
636 0.9009 0.9146 0.9025 685 0.8575 0.8764 0.8597 
637 0.8999 0.9138 0.9016 686 0.8566 0.8756 0.8589 
638 0.8990 0.9129 0.9007 687 0.8558 0.8749 0.8581 
639 0.8981 0.9121 0.8998 688 0.8549 0.8741 0.8572 
640 0.8972 0.9113 0.8988 689 0.8541 0.8734 0.8564 
641 0.8962 0.9105 0.8979 690 0.8533 0.8726 0.8556 
642 0.8953 0.9097 0.8970 691 0.8524 0.8719 0.8548 
643 0.8944 0.9089 0.8961 692 0.8516 0.8712 0.8539 
644 0.8935 0.9081 0.8952 693 0.8508 0.8704 0.8531 
645 0.8926 0.9073 0.8943 694 0.8499 0.8697 0.8523 
646 0.8916 0.9065 0.8934 695 0.8491 0.8690 0.8515 
647 0.8907 0.9057 0.8925 696 0.8483 0.8682 0.8507 
648 0.8898 0.9049 0.8916 697 0.8475 0.8675 0.8499 
649 0.8889 0.9041 0.8907 698 0.8466 0.8668 0.8490 
650 0.8880 0.9033 0.8898 699 0.8458 0.8660 0.8482 
651 0.8871 0.9025 0.8890 700 0.8450 0.8653 0.8474 
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